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Introduction {#S0001}
============

Varicocele is present in 11% of infertile men with normal and 24% of those with abnormal semen parameters. The most common finding in varicocele is reduced sperm motility (asthenospermia). Improvement of sperm motility indicates the first sign of success in varicocele treatment ([@CIT0001]--[@CIT0003]).

Immunological causes are responsible for more than 10% (4% to 15%) of infertility cases ([@CIT0001], [@CIT0003]). Anti-sperm antibodies (ASAs) are present in less than 2% of fertile and 10% of infertile men ([@CIT0004], [@CIT0005]). Anti-sperm antibodies affect sperm function differently as follows: impairment of sperm penetration into cervical mucus, inhibition of sperm capacitation, incomplete acrosomal reaction, disruption of sperm-egg binding, and disorder in egg fertilization ([@CIT0006]).

A research conducted in Canada showed that direct immunobead test (IBT) is a reliable method for confirmation of ASAs ([@CIT0007]).

Another study using immunobead test (IBT), in 30 patients, concluded that immunological mechanisms are not a major cause of infertility in men with varicocele ([@CIT0008]). A study using direct immunobead assay showed that ASAs do not increase significantly in infertile men with varicocele compared to infertile men without the disease. In addition, ASAs do not play an important role in the infertility of men with varicocele ([@CIT0009]).

In another study, the presence of ASAs was not shown to be an essential etiologic factor in the infertility of men with varicocele ([@CIT0010]).

Measuring the level of ASAs before varicelectomy and approximately 3 and 6 months thereafter showed that surgical treatment does not affect the outcome ([@CIT0006]). On the other hand, measurement of ASA level in 27 men before varicicelectomy and 6 months thereafter indicated an equivocal relationship among varicocele, ASAs, and infertility.

Varicocele can be accompanied by decreased or in some cases with increased ASA concentrations. The latter, however, has been shown to have no negative effect on semen parameters ([@CIT0009]).

Although varicocele is suspected to be a possible etiologic factor in the development of ASAs, there is lack of comprehensive studies in this field. In addition, a clear cut-off point has not been presented for the exact determination of significant positivity for ASAs in serum or semen for clinical use.

The results of the aforementioned studies indicate that the relationship among varicocele, ASAs and infertility is equivocal; some suggest that varicicelectomy has no effect on ASA concentration, while others show the increase in ASAs has no effect on semen parameters. Therefore, we performed this study to gain more insight into the effect of varicicele on serum and semen level of ASAs. Therefore, we measured ASAs in the serum and semen of patients before and 3 months after varicicelectomy.

Methods {#S0002}
=======

This is an observational study performed by measuring ASAs before and after varicocelectomy. Blood samples were randomly obtained from 95 men with clinical varicocele who had the indication for varicocelectomy. The patients were randomly recruited from urology outpatient clinics of Sina and Imam Khomeini hospitals in Tabriz, Iran during 2006 to 2009.

A written informed consent was obtained from all participants, before starting the study. Five patients were dropped out of the study after 3 months for different reasons, including being far from the clinic, having no access to telephone or being reluctant to participate in the study anymore. The patients were not included in the study if any of the following conditions were present: history of varicocelectomy, surgery for undescended testes (UDT), testicular torsion/ detortion (by operation or spontaneously), testicular biopsy, sexually transmitted diseases, testicular cancer, vasectomy, testcular trauma, history of anal sex, inguinal hernioraphy, immunosuppressed patients, use of immunosuppressive drugs, such as steroids or cytotoxic and chemopreventive drugs, and mal-nutrition.

Diagnosis of varicocele was made by a urologist. Examination was carried out with or without valsalva maneuver and the volume and consistency of testis and grade of varicocele were recorded. If the patient was obese or hypersensitive, or physical conditions did not let a reliable examination, Doppler sonography was performed, despite having a low sensitivity in confirming the diagnosis. Varicocele was regarded as a venous reflux detectable with valsalva maneuver and presence of more than 2 to 3 veins with a diameter of ≥3 *mm*.

Varicocele grading was done in accordance with the World Health Organization\'s criteria: grade I, veins of spermatic cords are palpable with val-salva maneuver; grade II, veins of spermatic cords are palpable without valsalva maneuver; grade III, veins of spermatic cords are visible through skin without valsalva maneuver ([@CIT0001]).

We used a checklist to obtain demographic data (age and marital status), history of the disease and past medical histories. Semen analysis was performed according to the World Health Organization guide lines and reference values for human semen ([@CIT0011]) as follows: seminal liquid volume (at least ≥2 *ml*), sperm count (at least 20 *million/ml*), total sperm count (at least 40 million/ejaculate), motility (at least 75%), vitality (if the percentage of viable sperm is more than 75%), and morphology; although there is no consensuses on morphological classification, but based on a rigid criterion, at least 4% of the sperms should have normal morphology.

Semen analysis was performed preoperatively and 3 months after the surgery according to WHO standard criteria. Serum samples were collected pre- and post-operatively and were stored at −70°*C*. The samples were later used to detect Anti-sperm antibodies by indirect method. Detection of sperm antibodies in the semen was also performed by direct method immediately after collection. To do this, we used SpermMAR kit for IgG (FertiPro N.V., Beerem, Belgium). In doing this test, latex particles coated with Antihuman antibodies were added to anti-sperm antibodies (ASAs) which cotated sperm in the specimens. Then, an anti-human globulin reagent (IgG) was added to the mixture and smeared. The mixed agglutination reaction between latex particles and motile sperm proved the presence of sperm antibodies (IgG) on the sperm ([@CIT0012]).

Immunobead test is another method that could be employed in this regard (see Discussion) ([@CIT0013]). Ranking is based on counting motile sperms bound to latex under a light microscope. The test was considered positive if more than 15% of motile sperms had adherent particles. The criterion which proved the presence of ASAs in serum was the formation of agglutination produced by a 1:16 dilution of serum in F-10 medium.

Shortly after laboratory evaluations, the patients underwent varicocelectomy. All patients were operated by the same surgical technique, open high retroperitoneal Palomo approach, so as to avoid the effect of different techniques on the study ([@CIT0014]).

The results of biochemical tests were gathered pre-operatively and 3 months after varicocelectomy. Descriptive statistical testes (frequency, percentage, and means±SD), paired t-test, and Mc Nemar\'s test were used for the analysis. The data were analyzed using SPSS (version 14). A p\<0.05 was considered statistically significant.

Results {#S0003}
=======

The mean age of the patients was 24.98±5.38 years (ranging from 18 to 33 years) and 66.6% (60) were married. About 65% (59) of the patients had unilateral varicocele, 40 of whom had grade II varicocele and 35% (31) had bilateral varicocele, 21 of whom had grade II varicocele. Entirely, 67.7% of the participants had grade II varicocele. Moreover, 13.3% of the patients had grade I and 19% had grade III varicocele. A total of 59 patients (65.5%) underwent the operation for infertility treatment and 22 (24.4%) due to inguinal or scrotal pain. Nine patients were also operated when they were discovered to have varicocele during routine physical examination. Overall, 89.9% of the patients underwent varicocelectomy due to infertility or pain.

Six out of 22 patients having undergone the operation had mild to moderate recovery from pain. Comparing the three main indices of semen analysis (SA) pre- and post-operatively, a significant improvement was observed in the indices in terms of sperm count (p\<0.005) and sperm motility (p\<0.001), but this was not the case for impaired sperm morphology in the post-operative period (p=0.59) ([Table 1](#T0001){ref-type="table"}). Before the surgery, only morphology was significantly different between two age groups (18 to 25 and 26 to 33) (p=0.014), but sperm motility became significantly different (p=0.048) between the two age groups post-operatively ([Table 2](#T0002){ref-type="table"}).

###### 

Spermogram values before and after varicocelectomy

                                             Before varicocelectomy   After varicocelectomy
  ------------------------------------------ ------------------------ -----------------------
  **Volume (** ***ml*** **)**                3.1±0.04                 3.6±0.8
  **Viscosity (High) (%)**                   76.7                     69.7
  **Sperm count (** ***million/ml*** **)**   33.85±18.69              37.21±14.15
  **Immotile sperm motility n (%)**          48 (80)                  27 (45)
  **Immotile sperm morphology n (%)**        15 (25)                  7 (12)
  **Liquefaction time (** ***min*** **)**    15-30                    15-30
  **pH**                                     7.35±0.11                7.35±0.11

###### 

Spermiogram values before and after varicocelectomy according to age

  Age         Before varicocelectomy   After varicocelectomy                                    
  ----------- ------------------------ ----------------------- -------- ------------- --------- --------
  **18-25**   35.51±14.32              26 (75)                 5 (15)   40.25±11.10   10 (30)   3 (8)
  **26-33**   30.11±16.54              21 (85)                 9 (36)   34.47±13.85   15 (60)   5 (20)

The following results were obtained regarding the association of semen analysis with the indications for operation (infertility, pain, other). At least, one of the three sperm parameters (count, motility or morphology) was impaired in 89% of the patients who were operated for infertility treatment. Moreover, two of the aforesaid parameters were also impaired in 56% of the patients in this group ([Diagram 1](#F0001){ref-type="fig"}). When ASA was present in the semen, it was positive in the serum too, although it significantly decreased after variccelectomy (p=0.033). Varicicelectomy also raised serum ASA significantly (p=0.033).

![Percentage of cases with ASA in their serum and semen before and after varicocelectomy](JRI-14-73-g001){#F0001}

Although most patients were negative for ASA in both semen and serum before or after the surgery, but the percentage of participants in whom semen and serum turned positive for ASA after surgery showed no significant difference between single or married participants.

Discussion {#S0004}
==========

Among several studies published on the subject during 1990 to 2006, a study measured ASA before surgery and 3 and 6 months thereafter in 81 patients with a mean age of 28.7 years. Twenty-one out of 81 patients had weakly positive ASA before operation. After the operation ASA diminished in 15 and increased in three patients. ASA was negative in 61 patients before the surgery. Of these, 48 had slightly higher ASA concentrations after operation, although this increase was not statistically significant. Therefore, they concluded that varicocelectomy could reduce ASA concentration.

Our findings are consistent with those of a study in terms of pre- and post-operative sperm counts, but it is inconsistent in terms of morphology and motility before and after varicocelectomy ([@CIT0015]).

Evaluation of semen analysis based on the indication for varicocelectomy showed sperm motility to be the most impaired index in patients undergoing the operation due to infertility or pain ([@CIT0015]).

In the present study, 35% of the patients underwent bilateral varicocelectomy and the percentage reached 45% in men with infertility. In this study, the differences between the two groups with impaired and normal semen analysis and unilateral with bilateral varicocelectomy were significant (p=0.001). To best of our knowledge, there was no study in the literature to imply pain as an absolute indication for surgery. Only if other causes of scrotal or inguinal pain are ruled out, we can regard pain as an indication for varicocelectomy.

Our study is consistent with some, but not all studies evaluating serum and semen ASA in pre- and post-operative periods. Ozen et al. ([@CIT0016]) evaluated 60 infertile patients with varicocele. They detected ASA by the immunofluorescent method in 24.6% of the patients. Golombo et al. ([@CIT0017]) assessed ASAs by ELISA in 32 infertile patients with varicocele. ASA was positive in 90% of the patients, in contrast to 41% of the control group.

Using immunobead test, Knudson et al. ([@CIT0018]) reported ASA levels in 32 infertile patients with varicocele. In this study, 28% had positive immunobead test results, among which IgG was found to be bound to the surface of the sperm in 100% and IgA in 86% of the cases. The investigators were not able to show any significant difference between pre- and post- varicocelectomy ASA concentrations.

Djaladat et al. ([@CIT0015]) reported a 26% ASA positivity before the operation, but 6 months after the surgery, ASA concentration diminished in 15 but increased in three patients, while it underwent no changes in three other patients. The semen analysis of these patients showed that sperm morphology and count had been improved (p\<0.05), whereas motility had not (p=0.02). They concluded that although varicocelectomy could diminish ASA concentration and improve semen parameters, but it has no adverse effects on the quality of semen parameters. In fact, ASA did not have much debilitating effect before surgery either. However, semen parameters showed improvement after surgery regardless of ASA concentration. In another study, it was shown that, ASA was positive in the semen of 30% to 50% of the cases, when it was positive in the serum too. This finding is consistent with other studies ([@CIT0019]).

According to our study, in patients (71%) who had positive serum ASA post-operatively, it was positive in the semen too.

In our study, comparison of patients (13.6%) with positive serum ASA before with those (21.7%) after the operation showed statistically significant differences (p=0.033). But this was not true for patients (13.7%) with positive semen ASA before with those (15.7%) after the surgery (p=0.881).

Comparing patients who developed ASA after surgery with those whose ASA was negative after the operation, showed that only motility (p=0.035) was significantly different among the three semen parameters. Comparing patients with positive seminal versus serum ASA showed significant (p\<0.001) differences in the percentage of impaired sperm motility. However, the difference was insignificant in terms of sperm morphology or count. In other words, varicocelectomy can lead to an improved sperm count and morphology but motility is impaired when it is accompanied by positive ASA. Although several etiologies have been postulated for the incidence of ASA, but only vasectomy and acute epididimitis are associated with remarkable ASA increase. The production of ASA after vasectomy is observed in 60% to 80% of cases, indicating presence of a time-dependent process. Manipulation of cord structures is not associated with the production of ASA ([@CIT0020]) and even the effect of ASA on acrosomal reaction has been challenged in some studies ([@CIT0021]). In addition to aforementioned indications, ASA should also be measured in patients with genitourinary disorders or in patients on chemopreventive therapies along with other parameters ([@CIT0022]).

Regarding the 10% prevalence of ASA (IgG) in infertile men who have no other problems, sperm mixed agglutination reaction (MAR) should be considered as a routine test in the semen analysis of patients with varicocele ([@CIT0023]).

Conclusion {#S0005}
==========

ASA measurement is helpful in reaching a final decision in patients suspected of immunological causes of infertility; however, ASA positivity in the semen or in serum should not be considered as a problem as it only slightly affects sperm motility. Thus, considering the remarkable improvement in sperm motility after varicocelectomy, we should not abandon this surgical procedure in high risk patients with ASA positivity.

In our study, it was not possible to consider other preoperative treatment protocols along with varicocelectomy in patients with positive ASA. However interventional studies comparing use of preoperative cyclic anti-inflammatory steroid therapy accompanied by varicocelectomy with varicocelectomy without drug treatment is suggested.
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